scoliosis with concavity of the spine towards the injured kidney, gas in abnormal situation, intrathoracic damage or rupture of the diaphragm. Excretory urography is vitiated by the low blood pressure, but it may be done if the blood pressure is reasonable. It may disclose unilateral impairment of function, calyceal distortion, extravasation and, most important, it may provide evidence of normal function on the uninjured side.
In Britain surgeons frown upon meddlesome, possibly harmful, investigation by cystoscopy and retrograde pyelography, and believe this to be unnecessary in the early stages. I believe that the severity of the injury can be assessed from the clinical picture (h,ematuria being, present) and a straight X-ray, possibly supported by an excretory urogram; the difficulty is to determine the necessity for surgical intervention. American opinion favours early intensive investigation and exploration of a' large proportion of cases. It is thought that the incidence of complications is reduced by surgical interference, butI suspect that this is achieved by the sacrifice of an undue number of kidneys that would survive with a more conservative approach. The object is to save life and conserve as much 'functioning renal tissue as possible. There is an immediate mortality from hemorrhage, shock and associated injury. These are the only cases likely to benefit from early intervention. So, the indications for surgical intervention are: Failure to respond to resuscitative measures, increasing tenderness or tumour, and associated visceral damage.
At operation the patient should be,supine. The kidney is approached by a paramedian incision to which a horizontal limb is added or through an oblique incision to which a vertical limb can be added to provide wide access. The reasons for this approach are: (1) To avoid movement of patients with multiple injuries. (2) To afford easy access to the renal pedicle to stop bleeding. (3) To give easy access to repair other visceral injuries. (4) The other kidney can be felt if its condition is doubtful.
A kidney may bleed freely when it is delivered but the bleeding will cease when the organ is replaced. All renal tissue with an adequate blood supply and a connexion with the bladder should be conserved. Bleeding can often be controlled by packing. Subsequent care: An excretory urogram should be obtained some months later'and repeated blood pressure estimations should be recorded for one to two years, lest hypertension develop. McCague (1950, quoted by Gordon-Taylor 1953) reviewed 66 consecutive patients of whom 31 had contusions and 35 ruptures. None of the 31 with contusions died or had subsequent disability. Three of the 35 patients with ruptures of the kidney died of shock within twenty-four hours; 32 survived; 2 required nephrectomy within twenty days and 6 required incision and drainage or packing within forty-seven days, but all recovered. Subsequently only one patient, a boy aged 11, required nephrectomy eight months.after injury; he developed hypertension; the kidney was hydronephrotic with marked perirenal fibrosis and vascular compression; his blood pressure returned to normal.
In conclusion, I wish to make a strong plea for early co-operation between the orthopeedic surgeon and the urologist in the assessment and treatment of these patients.
Mr F W Holdsworth (Royal Infirmary, Sheffield)
Injury to the Genito-urinary Tract
Associated with Fractures ofthe Pelvis
Damage to the bladder and urethra is generally supposed to be a common complication of fractures of the pelvis. Certainly when it does occur it is a serious injury which requires prompt and efficient treatment necessitating close collaboration between the genito-urinary and the orthopedic surgeons.
Incidence
Excluding isolated fractures of the wing of the ilium, there were 242 fractures of the pelvic ring and of the acetabulum treated in the accident unit of the Sheffield Royal Infirmary in the past ten years. Only 12 of these had associated damiage to the urethra or bladder, an incidence of 5%. Ten of these 12 patients had a rupture of the membranous urethra, usually complete, whilst 2 had an extraperitoneal laceration of the bladder above the prostate.
We classify fractures of the pelvis into three types: (1) Hindquarters dislocation and fracturedislocation.
(2) Isolated fractures of the pubic and ischial rami. (3) Central fracture-dislocation of the hip.
In this series there were 74 hindquarter dislocations, 159 pubic and ischial fractures and 9 central hip dislocations. Ten of the 12 bladder and urethral injuries were associated with hindquarter fracture-dislocations and only 2 with isolated pubic and ischial fractures. Thus the total incidence of genito-urinary injury is low, and, as might be expected, the more severe the pelvic injury the more likely are the bladder and urethra to be damaged.
Diagnosis
Clinical diagnosis of fracture of the pelvis is not difficult. Tenderness on pressure over the pubis with rigidity of the lower recti and pain on compression of the iliac crests is always present. X-ray examination confirms the clinical diagnosis and enables the type of fracture to be determined. It must be remembered that any, separation or displacement of the symphysis pubis or pubic fracture means that there is also separation of one or other sacro-iliac joint.
The difficulty is not in diagnosis of the fracture of the pelvis but in assessing the amount of blood loss. Patients suffering from hindquarter fracturedislocation often show the clinical symptoms of profound shock when first seen. They are pale and sweating. In the majority of patients, however, these symptoms are presumably of neurogenic origin, for they disappear when the patient is immobilized in the sling. The difficulty is to differentiate between this type of shock and that due to blood loss, for the latter, due probably to rupture of the ilio-lumbar artery, can be fatal. Indeed it is the commonest cause of death from pelvic fractures. There is no doubt that the majority of these patients are over-transfused. To give a fixed amount of blood to all these patients on the assumption that a purely theoretical amount of blood has been lost from the circulation is plainly ridiculous and often harmful. It is, in our experience, wise to be guided by the systolic blood pressure and immediately to proceed with immobilization. If the systolic blood pressure is below 100 mm Hg then transfusion should be started and continued until a satisfactory level has been obtained. In a very few patients who have lost much blood and are continuing to bleed the transfusion must be continued, keeping the blood pressure at about 110 mm Hg until the bleeding has stopped. Surgery to stop bleeding seems to be impracticable. It is rare to have to give blood at all and extremely rare to have to give more than two or three pints.
In every fracture of the pelvis damage to the lower urinary tract must be suspected. Suspicion is confirmed if there is any escape of blood from the urethra but absence of urethral bleeding does not exclude urethral or bladder tears. We believe that every patient with a fractured pelvis should have a catheter passed at once. In our experience it is only in this way that the diagnosis can be established quickly and safely. A soft rubber catheter is passed with full precautions. If the catheter enters the bladder and clear urine is obtained then it is certain that the urinary tract is undamaged. If the catheter fails to enter the bladder and blood escapes then a diagnosis of urethral tear can be made with confidence. If the catheter enters the bladder and a small quantity of bloody urine is obtained then extraperitoneal rupture of the bladder is likely and can be confirmed by running in a measured quantity of sterile saline and measuring the amount returned when the bladder is emptied.
Treatment ofthe Pelvic Fracture With isolated fractures of the pubic and ischial rami the pelvic ring is divided in only one place and therefore the fractures are stable. Fixation is unnecessary. All that is required is that the patient should be kept in bed for three to four weeks after which weight-bearing can gradually be resumed. Clearly this in no way interferes with the treatment of any associated bladder or urethral damage.
Unfortunately the majority of bladder and urethral tears are in association with pelvic fracture-dislocations. In these 'hindquarter separations' the pelvic ring is divided in two placesfracture near the symphysis or dislocation of the symphysis together with fracture near or dislocation of the sacro-iliac joint. One hindquarter is separated and frequently grossly displaced. When the patient lies flat with the hip extended the leg rolls into external rotation carrying with it half of the pelvis; this results in wide separation at the symphysis or at the fracture of the pubis. The affected hindquarter is also often displaced upwards and rotates. This injury is very unstable.
In order that function may be restored the displacement must be reduced and the pelvis immobilized. Moreover, with associated urethral damage the method of immobilization used must allow ready access to the abdomen.
Fortunately the method of reduction and of immobilization of these unstable fracture-dislocations which we have found to be most satisfactory does not interfere with either operation or the subsequent treatment of an associated urethral or bladder rupture provided the method is used properly.
In 1948 I reported a series of 50 hindquarter dislocations and fracture-dislocations treated by the pelvic sling method, described by Astley Cooper in 1842 (Holdsworth, 19--, J. Bone Jt. Surg, 30B, 461) . This method has been used for this series also. It is simple, safe and efficient, and is based upon a proper understanding of the mechanisms of displacement.
The separation at the symphysis or at the pubic fracture is due to the weight of the leg which, falling into external rotation when the hip is extended, pulls the separated half of the pelvis outwards. Sometimes there is also upward and rota-tional deformity. Reduction of the outward displacement and maintenance of correct alignment is almost impossible with the hips extended but, provided the hips are flexed, a slight compression force to the iliac crests will easily close the pelvis. Traction on the leg, sometimes together with gentle manipulation, reduces the upward and rotational displacement.
The patient is placed upon a bed with fracture boards and an overhead frame; a firm canvas sling, spread by rods, is placed under the pelvis. The sling extends from above the iliac crest to below the greater trochanters. The rods are attached to cords which pass over pulleys in the overhead frame, the cords from the left side crossing over to the pulleys on the right and vice versa. The ends are attached to weights, the total of all four weights being sufficient just to raise the patient from the bed. Each leg is then placed upon a firmly bandaged Braun's frame, so that the hips are flexed. The limbs are kept in this position by weight extensions of 8 lb, attached by strapping extensions, or to Steinmann's pins transfixing the tibial tuberosities. The patient is then supported on a back rest. If, in addition to separation of the pelvic halves, there is upward displacement of one half, skeletal traction is applied to the limb of the affected side with sufficient weight to pull the fragment into position. Frequently no anesthetic is required for this procedure but, if rotational displacement of the fragnent is also present, then manipulation is necessary. The patient is antsthetized, placed upon the sling and turned on his side. The rotated fragment is pushed forwards; the patient is then rolled on his back and the sling and frames are adjusted.
The degree of compression by the pelvic sling can be adjusted by altering the obliquity of the ropes. Control radiographs are taken and the ropes are adjusted so that the pubic symphysis is kept in position. Reduction is usually complete and the position can be maintained with little difficulty. Nursing in the apparatus is easy. The patient can be lifted to use a bed-pan by pulling on the weights and, if the lower end of the sling is turned back, the bed-pan can easily be slid into place. Most patients are quite comfortable in the apparatus, though in the very old there may be some mental confusion in the early stages of treatment.
Fixation is maintained for twelve weeks, but after six weeks the traction weights are removed and graduated leg exercises are allowed. Weightbearing and active rehabilitation are started after twelve weeks.
Experience since 1948 has shown that crossing of the pelvic suspension cords in order to increase the compression force upon the pelvis is rarely necessary.
Where there is associated urethral and bladder damage repair is carried out at once. On the operating table the hips are kept slightly flexed so that control ofthe pelvic fracture during the operation is easy. At the end of the repair the patient is transferred to the sling as already described. The sling allows easy access to the abdomen and to any indwelling catheter.
Results
In the series of 242 cases there were 16 deaths, 8 in isolated fractures of the pubis and 8 in hindquarter dislocations. Only one of these deaths was associated with damage to the bladder, but this was not the cause of death, as the patient also suffered multiple injuries. Multiple injuries and hlmorrhage are by far the commonest cause of death. In those that survived, the ultimate reguIts on the whole are good. In stable fractures of the pelvic ring the results are uniformly good, though some aching and tenderness at the pubic area may persist for three to four months. In hindquarter dislocations the ultimate functional results are also quite good. Fifty-five of the 74 patients were able to return to their pre-accident or similar jobs. In 19 patients there was persistent back pain which, however, was relieved by a supporting corset or belt, but was sufficiently severe to prevent return to other than light work. Mr J P Mitchell (Bristol Royal Infirmary and Southmead General Hospital, Bristol) In no other branch of the surgery of trauma is the initial treatment and care of greater importance than in injuries of the urinary tract associated with a fractured pelvis, for mismanagement within the first few days, or even hours, can set the scene for life-long urinary trouble. Above all, the initial treatment must not be a complex manceuvre for which the services of a skilled urologist are required. If the correct surgery is to be given during the vital early hours after injury it must be a reasonably simple and safe procedure which any responsible hospital resident can be expected to perform satisfactorily. Reviewing the literature on this subject, it is surely significant to note that Table' Cases of closed injury of bladder and urethra associated with fracture of the pelvis (Bristol Hospitals 1950-62) No. ofcases Ruptured bladder 7 Ruptured urethra 15 Ruptured bladder and urethra 6
Total 28
